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差异基因 Nt21 与 Nt92的功能进行深入研究，主要结果如下： 
Nt21 基因编码 320 个氨基酸，其 N 端含有 2 个高度保守的 MYB 结构域，
属于 R2R3-type MYB 转录因子。Nt21 蛋白定位于细胞质中，具有自激活活性。
而 Nt21 蛋白的 N端（1aa-112aa）与 C 端（113aa-320aa）均无自激活现象，推测
Nt21蛋白的激活域可能受到破坏。在 Nt21基因的上游存在许多与激素响应、逆
境胁迫相关的顺式作用元件以及一个根组织特异表达的元件；ABA 处理野生型
幼苗，发现 2-12h之间 Nt21表达上调，4h时的达到最高的表达水平，说明 Nt21
响应 ABA并且可能参与胁迫应答。Nt21 在各个组织中均有不同程度的表达，在
幼根中的 GUS 活性与表达水平最高。此外，过表达 Nt21 使得西柏烷烃合成的
Marker基因 CYC 与 CYP表达上调，而抑制 Nt21 的表达使得 CYC 与 CYP 表达下
调；而且发现在 Nt21 过表达植株的叶片表面有类似颗粒状的沉积物形成；同时，
DGE 测序发现 Nt21 过表达植株中与香叶基芳樟醇合成酶基因 TPS4 高度同源的
gene_79205 显著下调。因此，初步推测过表达 Nt21 使得 gene_79205 表达下调，
香叶基芳樟醇合成受阻，类萜前体物 GGPP 富集，二萜西柏烷烃类合成基因 CYC
与 CYP 表达上调，西柏烷烃类化合物增多，腺毛次生代谢活动增强，导致分泌
物在叶片表面富集形成颗粒状沉积物。 
















保守的 DUF868 结构域，该结构域功能未知。Nt92 蛋白定位于细胞质中，无自
激活活性。在 Nt92 的启动子区域中存在大量与激素响应、逆境胁迫相关的顺式
作用元件。在 PNt92::GUS 转基因植株的各组织器官均能检测到 GUS 的表达，且
在成熟叶片中 GUS 活性最高，这与 qRT-PCR的检测结果基本一致。与野生型对























Nicotiana, is one of the most important economic crops in our country and the 
world, but also an important model of molecular biology and cell genetic research. 
Tobacco is covered with epidermal hair, which is the first line of defense against 
biotic and abiotic stress. According to whether has glandular body, epidermal hair 
can be divided into secretory glandular trichome and no secretory of epidermal hair, 
glandular trichome is the main place for the occurrence of secondary metabolism in 
tobacco. The secretions of tobacco glandular trichome which is important precursors 
of tobacco flavoring substances, not only has high economic value (spices, cosmetics, 
drugs, insecticides, etc.), but also is one of the most important factors which affects 
the quality of tobacco (aroma, smoke, stress resistance). At present, there are few 
reports on the genomic information and function of glandular trichome. Therefore, it 
has a very important scientific value and practical significance to isolate, clone and 
study deeply biological function of genes about secretion amd stress from glandular 
trichome in tabacco, and finally to cultivate the high secretion, stress resistance, low 
toxicity of new varieties of tobacco. 
On the basis of previous high-throughput sequencing, the function of Nt21 and 
Nt92, which are highly expressed only in secretory glandular trichome, were studied 
in detail. The main results are as follows:  
The Nt21 gene encodes 320 amino acids and contains two highly conserved 
MYB domains, belonging to the R2R3-type MYB transcription factor. Nt21 protein is 
located in the cytoplasm and has self-activating activity. However, neither the 
N-terminal (1aa-112aa) nor the C-terminal (113aa-320aa) of the Nt21 protein was 
self-activating, suggesting that the activation domain of the Nt21 protein was 
destroyed. There are many cis-acting elements associated with hormone response, 
stress, and a root-specific element expression in the upstream of the Nt21 gene; ABA 
treatment of wild-type seedlings to be found Nt21 genes upregulated between 2h and 
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